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Abstract. Building Information Modelling (BIM) has rapidly developed in the construction industry 
recently; it is also considered as one of the core concepts in the Industry 4.0. However, BIM understanding is 
always seen as a significant problem for BIM implementation. Therefore, this paper aims to provide the 
insights into BIM awareness of the construction practitioners with the focus on the BIM definition in the 
New Zealand construction industry where BIM is still in its early stages. 22 interviews were conducted with 
26 construction experts holding important positions in their companies and having at least eight years’ 
experience in the industry. The results indicated that BIM has a variety of meanings to the interviewees. Four 
different definitions including Building Information Model, Building Information Modelling, Building 
Information Management, and Software/Technology were identified which was considered inappropriate, 
the fallacies of definition, for the construction industry. Also, most of the construction practitioners are seen 
as not well-aware of BIM, especially the SMEs. Furthermore, the results also indicated that the BIM survey 
potentially provided a false result at least regarding the BIM adoption rate in the New Zealand construction 
industry, which urges the BIM survey host to clarify the BIM definition before conducting the survey. The 
results of this paper are hoped to alarm the government and construction organizations to have a unique BIM 
definition for BIM development in New Zealand to ensure the consistent understanding among the industry.
1 Introduction 
Building Information Modelling (BIM) has been widely 
acknowledging as an emerging concept being able to 
transform the whole construction industry. It could offer 
extensive changes in the way projects have been 
designed, built, and operated [1]. Various benefits of 
BIM have been researched to prove its potential impacts 
to the industry. For example, Newton and Chileshe [2] 
identified nine main benefits in South Australia while 18 
BIM drivers were discovered by Eadie [3]. Also, benefits 
of BIM were divided into nine groups due to its “wide 
range of clear and current benefits associated with the 
use of BIM” by Ghaffarianhoseini [4]. In addition, using 
BIM in eight different countries including 35 cases were 
examined to determine the BIM impacts on the results of 
the projects [5]. Therefore, BIM has been considered as 
a game changer for the construction industry.  
Following with the global increased interest in 
BIM development, the New Zealand construction 
industry started intriguing BIM. Although BIM in New 
Zealand has still struggled with itself in its early stages 
with slow uptake levels [6, 7] and insufficient attention 
from researchers [8], there have been few efforts 
initiated.  A BIM handbook [9] and the BIM survey [10] 
have been kept continuously updating in order to offer 
the up to date information and knowledge to the 
construction practitioners. However, the first and 
foremost problem found here is the definition for BIM. 
Instead of having a common or unique BIM definition 
for the New Zealand construction industry, the BIM 
handbook has loosened the definition for BIM with a 
disinterested statement with what BIM is, “there are 
many definitions for BIM … the focus will vary …” [9] 
while the BIM survey [10] has not mentioned what BIM 
is in their results. Until the definition for BIM is 
discovered, the quality of the BIM handbook and BIM 
the survey are being questioned. This paper, therefore, 
aims to provide the insights into the BIM awareness with 
the focus on “what BIM is” in the New Zealand 
construction industry by conducting interviews with the 
key stakeholders in the industry. The findings are 
expected to be considered as baseline information for the 
next update of the BIM handbook and the survey along 
with the BIM understanding in New Zealand. 
2 Research methodology 
A qualitative approached was adopted in this study 
because of its benefits providing “deep, rich 
observational data” [11, 12]. Specifically, semi-
structured interviews, allowing respondents the freedom 
to actively engage in sharing their views in their own 
terms [13-15], were conducted to examine the BIM 
perspectives of the key actors in the construction 
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 industry. The data was collected through 22 interviews, 
19 face-to-face and three telephone interviews, with 26 
experts in the industry. 22 interviews were considered as 
the appropriate sample size in this study when the 
saturation of the information could be achieved.  Galvin 
[16]’s and Guest [17]’s studies indicated that 12 
interviews could be considered adequate for the 
qualitative approach while 20 and 15±10 are the figures 
for the appropriate number of interviews stated by 
Crouch and McKenzie [18] and Kvale and Brinkmann 
[19], respectively. Also, similar sample sizes with this 
study were also found out in previous publications in the 
construction area such as  Hurlimann [20]’s and 
Sacilotto and Loosemore [21]’s studies. 
 
Table 1. Interviewees demographics 
Interviewee Construction Position Experience 
Construction 
Type 
Company 
Size 
BIM 
Projects 
#1 Senior Quantity Surveyor 10 years Contractor Large 1 
#2 BIM Manager & GSAP1 14 years Design Large >50 
#3 
Director, Building Scientist,  
Green Star Assessor, & GSAP 
12 years Consultancy Large >50 
#4 
Senior Architect, GSAP, & Green Star 
Assessor 
15 years Design Large 30 
#5 
Technical Services Manager, Design 
Manager,  
GSAP, & Green Star Assessor 
22 years Contractor Large 6 
#6 
1) Director, Building Surveyor* 
2) Building Surveyor 
1) 14 years  
2) 4 years 
Consultancy SME 15 
#7 Principal & Designer 30 years Design SME 4 
#8 Senior Cost Manager 20 years Consultancy Large 1 
#9 Project Director 23 Contractor Large 11 
#10 Building Services Technical Leader 8 years Consultancy Large 7 
#11 Director & Building Performance Expert 19 years Consultancy SME 1 
#12 
1) Senior Associate &National BIM 
Manager* 
2) Building Scientist 
1) 22 years  
2) 3 years 
Design Large >50 
#13 
1) Associate & Structural Engineer* 
2) Drawing Office Manager 
1) 10 years  
2) 19 years 
Design Large >50 
#14 Structural Technician 8 years Design Large 1 
#15 
Sustainability Leader, Green Star Assessor & 
GSAP 
13 years Design Large >50 
#16 BIM Construction Manager 11 years Contractor Large 40 
#17 Technical Lead & Senior Quantity Surveyor 12 years Multidiscipline Large >50 
#18 
BIM Consultant, Application Engineer, & 
Business Analyst 
17 years 
Information 
Technology 
SME >50 
#19 Associate Senior Architect 11 years Design Large >50 
#20 
1) BIM Development Engineer*  
2) Senior Structural and Sustainable Engineer, 
& GSAP 
1) 20 years  
2) Unknown 
Consultancy Large 50 
#21 Principal Quantity Surveyor 8 years Multidiscipline Large 2 
#22 GSAP & Green Star Assessor 10 years Non-profit Large 0 
1Green Star Accredited Professional 
*Corresponding interviewee 
Regarding the sampling methods, the purposive 
sampling was initially utilized with criteria including 
the number of years working in the industry, at least 
five year’s experience, and participating in a number of 
BIM projects before adopting the snowball sampling 
used to determine the BIM experts in the New Zealand 
construction industry. To ensure the quality of the 
information obtained from the participants as well as the 
quantity of the sample size, multiple sampling 
techniques are not uncommon in the qualitative studies 
[22, 23]. The potential participants were initially 
approached using the LinkedIn source because of its 
powerful professional networking tool providing a large 
database of business professionals [24, 25]. Then, the 
rest of the interviewees were suggested by the former 
ones.  
“To ensure that the privacy, safety, health, social 
sensitivities and welfare of human participants are 
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 adequately protected” [26], Ethics Approval was sought 
from the Auckland University of Technology Ethics 
Committee granted on 31 August 2017 (reference 
number: 17/309).  
The interviewees demographics were described in 
Table 1. The interview recordings were transcribed 
before conducting the analysis. Due to the sound issues 
while recording the data from the interviewee #9, the 
transcript of #9 was removed before doing the analysis. 
In other words, 21 transcripts were used for the later 
stages. 
To ensure the validity and reliability of the findings, 
a combination of four different strategies were utilized 
including, maximum variation, adequate engagement, 
accuracy transcribing, and triangulation. Initially, 
maximum variation was achieved to enhance 
transferability of the findings to readers for their 
applications by purposely selecting a wide range of 
characteristics of participants [27, 28]. It is clear from 
Table 1 that the interviewees came from various 
positions, years of experience, business types, company 
sizes, and a number of BIM projects which can provide 
a wide range of BIM perspectives. Then, the adequate 
engagement was also planned and carried out to ensure 
the sufficient time spent on the data collection to 
achieve the saturation of the data [28]. Also, the 
transcripts were checked to avoid mistakes during the 
transcribing stage [29-31]. Finally, triangulation, 
utilizing multiple sources of data to confirm the findings 
[28, 32, 33], was conducted and presented in the 
following section. 
3 Results and Discussion  
In this section, three different themes were analysed and 
discussed including 1) What BIM is? 2) BIM 
knowledge of the New Zealand construction 
practitioners; 3) New Zealand BIM survey. 
3.1 What BIM is?  
What BIM is was initially asked to evaluate the 
interviewees’ BIM perspectives to its definitions before 
gaining insights into BIM perspectives from them. 
Interestingly, four different types of BIM definitions 
were revealed from 21 interviews including Building 
Information Model, Building Information Modelling, 
Building Information Management, and 
software/technology. Building Information Modelling 
was mentioned mostly by the interviewees followed by 
Building Information Model, and Building Information 
Management. 
 Initially, BIM was defined as “a digital model of 
physical orbit environment” (#1). In other words, “BIM 
is Building Information Model” (#2), “a 3D model, the 
product itself, the model, do not care how it was made; 
it could be Revit, it could be ArchiCAD, whatever” 
(#12), which is “the most well sort of recognized 
definition” (#16). However, #5 stated that “BIM is not 
just a 3D model, it is a complete collaborative working 
environment”. “BIM is a process and a tool to deliver 
particular construction projects … using collaboration 
as the keystone to the success through the use of digital 
tools and sharing information to enhance cooperation 
process” (#21). “It is more observed as a process which 
is Building Information Modelling, which is an 
interactive approach between the designers, the 
consultants, the main contractor, and the rest of the 
supply chain from the main contractor to interactively 
come to give the solution and be able to actually 
construct what we have designed” (#16). The next 
indicated interpretation is Building Information 
Management. “It is a way of bringing all the 
information about the project together” (#4) in which 
“3D modelling, 3D coordination, or clashes detection is 
only one small part of it”. #13 mentioned Building 
Information Management as “a big workflow which 
starts from client concept through to architectural 
concept, structural concept, detailed design, and then 
through to construction”. It is more important definition 
compared to the others which “control the people so that 
they actually understand how to do the job properly” 
(#7). Finally, software/technology was mentioned as 
another understanding of BIM. “When I think of BIM, I 
think of Revit” (#15) or “it is just using the technology 
that we have today to do things better” (#10) were the 
opinions of two interviewees while the rest of them 
regarding BIM as a software, Revit, when they 
mentioned about the understanding of the other 
construction practitioners in New Zealand such as “a lot 
of people go, I am doing BIM because I am using 
Revit” (#19). An explanation was provided for the 
reason why many construction practitioners still think 
BIM is a software as the following statement, “the thing 
with Autodesk is they use it as a marketing tool, so 
Revit is BIM, and now people associate BIM with 
Revit, it might be not a true sense in the bigger picture 
of what it could mean for me. It is probably a marketing 
tool for Autodesk” (#4). 
 The findings are in line with existing literature 
indicating a diversity of BIM definitions. Turk [34] and 
Hjelseth [35] stated BIM as Building Information 
Model, Building Information Modelling, and Building 
Information Management; while Eastman [36] 
discussed the difference between Building Information 
Model and Building Information Modelling. Also, King 
[37] and Hongming [38] indicated a misunderstanding 
of BIM as Revit.  
 The fallacies of definition were defined as “overly 
broad, use obscure or ambiguous language, or contain 
circular reasoning are called fallacies of definition” 
[39]. It is noted that except #3 and #10, at least two 
different definitions were provided by each interviewee. 
In other words, there is no unified interpretation of BIM 
currently as stated by #8, “even internally, you can ask 
every single person here, and they will have a different 
interpretation of what BIM is to them. At the moment, 
there is no consistency”. This is considered as the 
criteria of the fallacies of definition mentioned above 
which may cause a significant problem regarding what 
BIM stands for. Therefore, there is a need for a unique 
BIM definition in New Zealand to ensure the consistent 
understanding among the construction practitioners; #20 
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 supported this by stating that “things will change in the 
future, and I think that BIM may become a term that is 
only relative to coordination … eventually, BIM may 
just become a different definition of 3D coordination … 
BIM is probably going to be different now because that 
is not so Revit focus, maybe it is something completely 
different”. 
3.2 BIM knowledge of the New Zealand 
construction practitioners 
To gain a deeper understanding of BIM among 
construction practitioners in New Zealand, the 
interviewees were asked whether the practitioners are 
well-aware of BIM. Negative feedback to the question 
was provided by half of the interviewees. BIM is 
considered as “a quite new concept” (#1) in which 
“people do not even know what Building Information 
Management means” (#13). Furthermore, “BIM in New 
Zealand is not utilized … no one is really tapping into 
the full power of BIM” (#4). #18 even highlighted that 
“they all have 2D flat CAD thinking and mind flow … 
what we have here is still that 75% of people working in 
that mindset”. #16 working at a tier one contractor in 
New Zealand revealed that “from my observations, most 
of the processes are still very paper-based”. In 
conclusion, BIM is “still in its infancy stages” (#6) or 
“the construction practitioners in New Zealand are not 
well-aware of BIM” (#4). Except two interviewees 
believing that most construction practitioners are well-
aware of BIM, the rest felt that it is a mix at the 
moment. They provided examples of BIM adoption 
from tier one contractor companies to support their 
opinions. (#5) indicated that “we have got some key 
project managers and consultants to work with BIM, 
and most of the top tier contractors are fully aware of 
what BIM can offer” while “X does have a team for the 
BIM side … Y and somebody else who also has the 
BIM team, whether or not they are implementing it to 
the maximum (#2). 
Despite the various perspectives of the interviewees, 
most of the construction practitioners in New Zealand 
are not well-aware of BIM could be rationally drawn 
owing to three main reasons: 1) the statement was 
approved by half of the interviewees; 2) tier one 
contractors in New Zealand were used as typical 
examples of key actors who are well-aware of BIM to 
support the mixed situation; however, two out of three 
top tiers contractors raised that “BIM is not very 
common yet” (#16) in New Zealand. A BIM 
construction manager (#16) at a tier one contractor 
company revealed the current awkward BIM adoption 
in his company as mentioned above; 3) all the 
interviewees from SMEs agreed with the statement 
while they are dominating the construction industry 
with 97% of the total companies in New Zealand [40]. 
The findings reflect the view of Rodgers [41] in which 
the low level of awareness comes from the SMEs 
dominating the industry. 
3.3 New Zealand BIM survey 
To examine the quality of the BIM survey [10] which 
was supported by prestigious organizations and 
companies in New Zealand, nine participants were 
asked about the result of BIM adoption rate, 57% (many 
of them are working in the organizations and companies 
involving in the survey). 
 Interestingly, eight of the interviewees disagreed 
with the result of the survey regarding the BIM adoption 
rate. #5 revealed that the BIM adoption rate in his 
company is around 30%, half of the survey result; while 
#8 remarked that “… even say 30% is high. I think that 
is more of an aspiration rather than reality. I would say 
probably between 10 and 15% of our projects are using 
BIM in its truest form”, a sixth of the survey result. 
Also, #16 strongly stated that “there is no way that they 
are about 60% of all the projects working that way at 
the moment”. Then, explanations were provided from 
the participants to the number 57%. #12 pointed out that 
the survey “never defines what is BIM” while #20 
highlighted that “we have loosened the definition of 
BIM, so I am drawing in Revit, it is BIM”. In the same 
vein, the rest of them believed that the BIM survey host 
and participants in the survey have the wrong 
understanding of what BIM is. It should be rewritten as 
57% of the projects are using 3D models which was 
suggested as “I do not think you can call it BIM, I think 
you should be calling it 3D” (#17) or “they think they 
are dealing with 3D models … that means it is BIM”.  
 Besides the rejection of the BIM survey results 
from the interviewees, the results of the National BIM 
report in the UK [42] also indirectly reject the result of 
the survey in New Zealand. 62% is the proportion for 
the projects using BIM in the UK in 2017, quite the 
same as New Zealand. However, BIM is an attractive 
topic in the UK catching the interest from different 
types of people including construction companies, 
researchers, and policymakers. In 2011, the government 
had a five-year plan to mandate BIM level 2 by 2016 
[42] and continuously keeping BIM as an important part 
of the strategy for the next five-year plan [43], along 
with releasing many standards, guidelines, 
classifications, deliveries, methods of measure for BIM 
adoption [44]. Furthermore, hundreds of research papers 
on BIM topics could be found in prestigious databases 
like Scopus or Web of Science. In contrast, the New 
Zealand government “is not interested in BIM” (#18) 
while #3 revealed that “the government and politicians 
do not know much about the construction industry or 
buildings”. Consequently, #18 indicated that the New 
Zealand government does not have a long-term plan and 
strategy for BIM adoption. Moreover, the researchers in 
New Zealand are disinterested in BIM, with only three 
journal papers in the Scopus database. Therefore, it is 
questionable when the figures for the BIM adoption rate 
are similar even though these two countries have two 
different approaches to BIM adoption. More 
interestingly, the BIM adoption rate in 2016 of New 
Zealand was even higher than that of the UK when BIM 
was mandated in the UK, 55% compared to 54% [10, 
42]. All of these proposed that the BIM survey 
potentially provided a false result at least regarding the 
BIM adoption rate in the New Zealand construction 
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 industry.  There is a need to revise the way that BIM 
survey has been conducted, especially with the focus on 
the BIM definition. 
4 Conclusion 
This paper aims to provide the insights into BIM 
awareness of the construction practitioners in the 
industry with the focus on the BIM definition. 22 semi-
structured interviews with 26 construction experts were 
conducted and analysed. There are three themes 
including 1) What BIM is? 2) BIM knowledge of the 
New Zealand construction practitioners; 3) New 
Zealand BIM survey; analysed and discussed. The 
results indicated that there is a diversity of BIM 
definitions in New Zealand considered inappropriate, 
the fallacies of definition, for the construction industry. 
Also, most of the construction practitioners are seen as 
not well-aware of BIM, especially the SMEs. The result 
of the BIM survey was also asked to examine the role of 
the BIM definition which was missed in the BIM 
survey. Almost all the interviewees believed that there 
is a need for a BIM definition clarification before 
conducting the survey or when analysing the results. 
This is because of the various interpretation of BIM 
may causing the misunderstood by both the survey 
distributors and the participants. The results of this 
paper are hoped to alarm the government and 
construction organizations to have a unique BIM 
definition for BIM development in New Zealand to 
ensure the consistent understanding among the industry.
 This paper is a part of a larger research project 
discovering the current BIM situation in New Zealand. 
Future studies will include the findings of the 
construction practitioners’ BIM perspectives to the 
current barriers/challenges, potential benefits, and 
solutions for BIM adoption. Furthermore, 
interrelationships among those factor impacting the 
BIM adoption will also be analyzed with the aim to gain 
the insights into BIM development. 
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